.06 7 11-' 04 13:02 FROM-Lerner a Greenberg ♦9549251101 T-187 P04/14 U-465 

Amdt. dated June 11, 2004 

Reply to Office action of March 1, 2004 

producing a clock input signal having a predetermined 
frequency and a phase; 

producing the plurality of the clock signals by shifting the 
phase of the clock input signal by an amount that is selected 
from the group consisting of the predetermined amount and a 
multiple of the predetermined amount; and 

.producing the plurality of the clock signals so that each of 
the plurality of the clock signals has the predetermined 
frequency. 

Claim 3 (withdrawn) . The method according to claim 2, wherein 
the plurality of the clock signals that are produced are four 
clock signals whose phases are shifted from one another by 
90°. 

Claim 4 (withdrawn) - The method according to claim 3, which 
comprises using a quadrature oscillator to produce the four 
clock signals from the clock input signal. 

Claim 5 (withdrawn) . The method according to claim 1, which 
comprises performing the step of mixing the weighted clock 
signals by adding the weighted clock signals* 
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Claim 6 (withdrawn) . The method according to claim 1, which 
comprises, when mixing the weighted clock signals, performing 
band-limiting to filter out harmonics. 

Claim 7 (withdrawn) . An apparatus for producing a clock 
output signal, comprising: 

an input for receiving an input signal containing a phase 
information item representing a phase; 

a clock generator for producing a plurality of clock signals 
having phases that are shifted from one another by a 
predetermined amount; and 

a weighting and mixing circuit for weighting each one of the 
plurality of the clock signals based on the phase information 
item to obtain a plurality of weighted clock signals; 

said weighting and mixing circuit also for mixing the 
plurality of the weighted clock signals to produce a clock 
output signal having a phase that essentially matches the 
phase represented by the phase information item. 
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Claim 8 (withdrawn). The apparatus according to claim 7, in 
combination with a delay locked loop circuit, said delay 
locked loop circuit having a delay lock loop control loop 
including said input/ said clock generator, and said weighting 
and mixing circuit. 

Claim 9 (withdrawn) - The apparatus according to claim 8, 
wherein said clock generator is formed by a quadrature 
oscillator producing four clock signals having phases that are 
shifted from one another by 90 V the four clock signals 
defining the plurality of the clock signals. 

Claim 10 (withdrawn) . The apparatus according to claim 7, 
wherein said clock generator is formed by a quadrature 
oscillator producing four clock signals having phases that are 
shifted from one another by 90°; the four clock signals 
defining the plurality of the clock signals. 

Claim 11 (currently • amended) . A control loop, comprising: 

a phase shifter for producing an output with a first clock 
phase; 

a phase detector for detecting a phase difference between a 
second clock phase of a data signal and the first clock phase, * 
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said phase detector producing an output signal based on the 
detected phase difference; 

a charge pump for integrating the output signal of said phase 
detector, said charge pump producing a regulation oignal 
control voltage for said phase shifter; and 

said phase shifter changing over a phase regulation direction 
ato prodotorminod switching pointo booed on oaid regulation 
■ oignal when the control voltage reaches an upper or a lower 
range limit thereof ; 

said changing over of said phase regulation direction being 
performed with s hysteresis behavior. 

Claim 12 {previously presented) . The control loop according to 
claim 11, in combination with a delay locked loop circuit, 
said delay locked loop circuit having a delay locked loop 
control loop including said phase shifter, said phase 
detector, and said charge pump. 

Claim 13 (currently amended) . A method for producing a clock 
signal/ which comprises; 
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detecting a phase difference between a clock phase of a first 
input signal and a clock phase of a first output signal of «*e 
a phase shifter; 

producing a second output signal based on the detected phase 
difference ; 

producing a second inputs oignal control voltage for the phase 
shifter by integrating the second output signal; and 

changing a phase regulation direction of the phase shifter efc 
prcdcfccgminod owitohlng pointo baood on the oooond input 
oignal when the control voltage reaches an upper or a lower 
range limit thereof , the changing over of the phase regulation 
direction being performed with a hysteresis behavior. 

Claim 14 (currently amended) . A phase shifter for producing an 
output signal, which comprises: 

a circuit for receiving an input signal having a phase and for 
receiving a control voltage within a voltage range ; 

said circuit aloo being configured for producing an output 
signal having a phase / the phase of the output signal being 
controlled by the control voltage ; 
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said circuit dooigncd being configured for changing a phase 
regulation direction of the phase shifter when the control 
voltage reaches an upper or a lower range limit thereof; 

at prodotormined switching poinfco booed on an input oignaly 
4: ho wherein the changing over of the phase regulation 
direction bein g is performed with a hysteresis behavior. 

Claims 15-17 (canceled) • 
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